EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NASA- 16801 (April 2001)
NATI ONAL AERONAUTI CS NASA - KSC
AND SPACE ADM NI STRATI ON

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R
SECTI ON TABLE OF CONTENTS
DI VISION 16 - ELECTRI CAL
SECTI ON 16801

PAG NG AND AREA WARNI NG SYSTEM

04/ 01

PART 1 GENERAL

SUMVARY (Not Applicable)

GENERAL REQUI REMENTS

SUBM TTALS

QUALI FI CATI ONS

PRELI M NARY DRAW NGS

AS BU LT DRAW NGS

OPERATI ONS AND MAI NTENANCE MANUAL
DELI VERY, HANDLI NG, AND STORAGE

PEPREEEPERERRERE
O~NOUAWN R

>
4
N

PRODUCTS

SYSTEM DESCRI PTI ON
EQUI PMENT AND MATERI ALS
Cabl i ng
1.1 System Cabl i ng
1.2 Hook-Up Wre
Syst em Audi o Equi prment
1 Power Anplifier
2 M xer-Anplifier
3 Attenuator (35 Watt)
4  Attenuator (75 Watt)
5 M cr ophone
S
1
2

NN
NN P

NNNNNNNNNNDNDNND

NEZANNONNNNNNNN R
NESESESEN

peakers
Ceiling and Wall Munted Speakers
Equi pnent Area and Exterior Wall Munted Horns
Equi pnent Cabi nets
DENTI FI CATI ON LABELS
Equi pnent
Cabl es

w

w

PART 3 EXECUTI ON

1 QUALI FI CATI ONS
2 EXAM NATI ON

SECTI ON 16801 Page 1



w

ww

3 LAYOQUT

4 | NSTALLATI ON

3.4.1 Gener al

3.4.2 Cabl e

3.4.3 Audi o Equi pnment

5 GROUNDI NG

6 FI ELD QUALI TY CONTROL AND TESTI NG
7 LABELI NG

3.7.1 Cabi nets and Racks
3.7.2 Termi nal Strips
3.7.3 Speaker Attenuators
3.7. 4 Cabl i ng

8 CLEANI NG AND PROTECTI ON

End of Section Table of Contents --

SECTI ON 16801 Page 2



EE R R R R R R R R R R R R R R R R R R R R R O R

NASA- 16801 (April 2001)
NATI ONAL AERONAUTI CS NASA - KSC
AND SPACE ADM NI STRATI ON

EE R R R R R R R R R R R R R R R R I R R R R I R

SECTI ON 16801

PAG NG AND AREA WARNI NG SYSTEM
04/ 01

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers the requirenents for the paging
and area warning systens (PAWS). Accordingly, this
section should be tailored carefully to suit project
conditions and to neet project requirenents.
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PART 1 GENERAL

1.1 SUMVARY (Not Applicabl e)

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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1.2 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01300, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each subnmitta

descri ption.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Section 16003, "Ceneral Electrical Provisions" applies to work specified in
this section.
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1.

1.

3 SUBM TTALS

The followi ng shall be submitted in accordance with section describing
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs

Connecti on Di agrans

Ri ser Di agrans

Fl oor Pl ans

Poi nt -t 0- poi nt Connecti ons

SD- 03 Product Data

Manufacturer's Catal og Data shall be submitted for the foll ow ng
itens:

Amplifier

Speakers (all types)
M cr ophone

M xer

At t enuat or

Tr ansf or ner

Wre

Cabi net s

Racks

SD-10 Operation and Mai ntenance Data
Operations and Mai nt enance Manual
SD- 11 d oseout Subnittals
Connecti on Di agrans
Ri ser Di agrans
Fl oor Pl ans
Poi nt -t o- poi nt connecti ons
Conput er CGener at ed
Hard Copy
4 QUALI FI CATI ONS

The manufacturer shall be a conpany specializing in the manufacture of
products specified in this section for a m ninumof 3 years.

.5 PRELI M NARY DRAW NGS

Connection diagrans, riser diagrans, and fl oor plans shall be submtted

i ndicating the relations and point-to-point connections (conplete with
actual termnal labels on termnal strips) of the following itens by

showi ng the general physical |ayout of all controls, the interconnection of
one system (or portion of system) with another, wiring, and other devices.
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1

6 AS BUI LT DRAW NGS

Connection diagrans, riser diagrans, and fl oor plans shall be submtted

i ndicating the relations and point-to-point connections (conplete with
actual termnal labels on termnal strips) of the following itens by
showi ng the general physical |ayout of all controls, the interconnection of
one system (or portion of system) with another, wiring, and other devices.

Provide (1/8" - 1'-0")1:100 scale dranwings to indicate installed |ocations
for all audio equipnent, speakers and wiring. Draw ngs shall be conputer
generated on size "F' sheets, using CAD software. Provide one hard copy,
and one electronic copy in ".DXF" or ".DW5' format. The Contractor shal
obtain electronic files of the building floor plan fromthe Contracting
Oficer. Indicate |locations of the foll ow ng equi pnent/conponents:

Amplifier

Speakers (all types)
M cr ophones

Cabi net s

Racks

.7 OPERATI ONS AND NAI NTENANCE NMANUAL

The Contractor shall submt 6 copies of the Operation and Mi ntenance
Manual s 30 days prior to testing. Data shall be updated and resubnmitted
for final approval no later than 30 days prior to contract conpletion

Operation and Mai ntenance Manual s shall be consistent with nanufacturer's
standard brochures, schematics, printed instructions, general operating
procedures, and safety precautions. Test data shall be |egible.

Li ght-sensitive reproduction techni ques are acceptabl e provided finished
pages are clear, legible, and not subject to fading. Pages for vendor data
and nmanual s shall be bound in 3-ring, |oose-leaf binders. Data shall be
organi zed by separate index and tabbed sheets, in a | oose-leaf binder. The
bi nder shall lie flat with printed sheets that are easy to read. Caution
and warni ng indications shall be clearly |abeled.

. 8 DELI VERY, HANDLI NG, AND STORAGE

Al'l equi pnent shall be delivered, stored, handled, and installed in a

manner that will not danage the equi pment. Equi pnent shall be stored

i ndoors in the original unbroken, unopened containers bearing

manuf acturer's name, brand and UL | abel, in a clean, dry, and ventil ated
| ocati on.

During installation, equi pnent shall be protected fromthe weather.

PART 2 PRODUCTS

2.

1  SYSTEM DESCRI PTI ON
CGeneral : The Paging and Area Warni ng system (P/ AW provides configurable

zones for area warni ng; energency, operational, and adm nistrative pagi ng;
and alert capability for facilities at KSC. The systemshall anplify sound
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signals fromcable plant Iow |l evel |ines and m crophones, and distribute
themto | oud speakers at various |ocations.

The system shall interface and be conpatible with the KSC Pagi ng and Area
Warni ng system The respective support contractor in the area of the
proj ect shall make the final interfacing connection.

Functional Performance: Conponents and system features and functions shall
i nclude but are not limted to the foll ow ng:

a. Al Call Operation: Cable plant low level line input into the
|l ocal facility paging systemallow ng area wi de announcenents to
be broadcast by the KSC Duty Oficer.

b. Mcrophone Station: The microphone will normally be used as an
i nput device to pernit broadcasting a nessage throughout the
facility.

.2 EQUI PVENT AND MATERI ALS
Cener al :

a. Al equipnent and materials shall be new and approved by
Underwriters Laboratories, Inc.

b. Where 2 or nore units of sanme class of equipnment or materials are
required, provide all units from single manufacturer.

2.1 Cabl i ng
.2.1.1 System Cabl i ng

Cabling shall be two conductor, tw sted, shielded pair cables. Use plenum
rated cable where cable is not installed in conduit.

Conductors shall be stranded copper, 1 pair twisted, with copper drain
wire. Wiere not installed in conduit, use cable suitable for plenum
application; NEC rating CMP. Conductors fromthe anplifier to the
attenuat or panel shall be #12 AW Fromthe attenuator panel to the
speaker, conductors shall be #16 AWG M crophone cable shall be 2-pair,
(one of the pairs shall be shielded), #20 AWG. Cable shall be rated 300
volts, with 90 degrees C tenperature rating.

.2.1.2 Hook-Up Wre

Conductors shall be [20] [22] AWG stranded, tinned copper, wth al um num
pol yester shield tape and tinned copper drain wire. Insulation shall be
pol yvinyl chl oride. Cable shall be rated 300 volts, with 80 degrees C
tenperature rating.

. 2.2 Syst em Audi o Equi pnment

Al'l audi o conponents shall be sized/rated to neet the requirenents of, and

be conpatible with, the systemas installed. The systemshall be
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coordinated with the COTR and base support contractors, to ensure proper
interface with the base-w de Pagi ng and Area Warni ng System

.2.2.1 Power Amplifier

Power rating shall be at <1 percent THD 50 Hz to 12 kHz; 70 volt bal anced
out puts. Frequency response shall be +0/-3 dB, 20 Hz to 20 kHz. Provide
hi gh i npedance bal anced i nputs for 200/ 600/1000 ohm resi stance. Protection
shall be fail safe for output transistors. |nput power shall be 120 V AC.

The power anplifiers shall be a nodular card plug-in design with eight
cards in each chassis. The chassis shall be not nore than 178nmm(7 inches)
high and fit in a standard 483m{19 inch) rack. Each power anplifier card
shall have a 70 volt output with an efficiency of at |east 80 percent at
200 watts output. Each power anmplifier card shall be |oaded to no nore
than 80 percent of rated output (that is, 160 watts). The system power
shal |l be anple to drive speakers to 90 dB sound | evel

.2.2.2 M xer - Ampl i fier

M xi ng and di stribution shall be acconplished in the audi o processing
shel f. The audi o processing shelf shall accommbdate at |east 10 audio
cards and shall be not nore than 89m(3.5 inches) high and fit in a
standard 483mm( 19 inch) rack. A test mcrophone for systemtesting shal
be provided at the paging rack in the communications room

Amplifier shall control and mx up to six (6) independent input signals,
with up to +18 dBm output. Preanplifier mcrophone input nodule shall be
designed for use with bal anced | ow i npedance m crophones. Nomi nal gain
setting shall be 40 dB for 100 nV rated output.

.2.2.3 Attenuator (35 Watt)

Attenuator shall be rated 35 watt. Attenuation per step shall be 3 dB
with total attenuation at 30 dB. Insertion Loss shall be 0.6 dB. Provide
with a matte bl ack pol ycarbonate dial scale overlay with adhesive backing
and including skirted black knob

Attenuators shall be group nmounted on alumnumplate in anplifier rack
Provi de nanepl ate on each attenuator or identifying speaker group
controll ed.

.2.2. 4 Attenuator (75 Watt)

Attenuator shall be rated 75 watt. Attenuation per step shall be 3 dB
with total attenuation of 30 dB. Insertion Loss shall be 0.6 dB. Provide
with a matte bl ack pol ycarbonate dial scale overl ay.

Attenuators shall be group nmounted on alumnumplate in anplifier rack

Provi de nanepl ate on each attenuator or identifying speaker group
controll ed.
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2.2.2.5 M cr ophone

M cr ophone shall be dynamic, with push-to-talk thunb switch and one set of
dry contacts. Rated inpedance shall be (low 150 to 200 ohns. Power | evel
shall be 58 dB re 1 nW 100 kil opascals - EIA sensitivity - 151 dB
Frequency response shall be 100 to 8,000 Hz. An XLR-5 nmal e connector shal
be provided at the user end for connection to an interface box. Coil cord
| ength shall be 300 mmretracted, 1800 nm extended. Cable shall be bl ack
neoprene, four conductor, (2 shielded) cable. Provide conplete with
nounting bracket. Maxi num wei ght shall be 255 grans | ].

2.2.3 Speaker s

2.2.3.1 Ceiling and Wall Munted Speakers

Speaker assenbly shall include baffle-speaker-transforner, with wire vol une
control and enclosure. Transformer shall be rated 70.7 volts with primary
taps for 0.5, 1, 2, 4 watts. Provide adjustable volune control. Speaker

shal |l be 8-inch203 mmin dianeter, with power handling capacity nagnet, 96
dB sensitivity at 1200mm and frequency response of 30 Hz - 15 Hz. Ceiling
grille shall be cold rolled steel with seni-gloss white enanel finish.

Cei ling enclosure shall be constructed of heavy gauge cold rolled stee

wi th heavy undercoating and finish with rust preventive coating. Ceiling
encl osure shall be provided with nounting straps for attaching to supports
of suspended ceiling. Wall speaker baffle shall be finished wood
construction, wedge shaped to direct sound downward, with mounting bracket
and wal | attachnent.

2.2.3.2 Equi pnrent Area and Exterior Wall Mounted Horns

Horns shal |l be weat herproof fiberglass construction, with an adjustable "U'
bracket for mounting. Loud speakers shall be wi de angl ed pagi ng projector
wi t h extended range woof er and hi gh frequency conpression driver. Power
handl i ng capacity shall be 15 watts with voice coil inpedance of 8 ohns and
produce sound pressure level of 117 dB at 4 feetl.2 mwith 15 watt input.

Di spersion at 2000 Hz shall be 66 degrees horizontal and 87 degrees
vertical. Loud speaker assenbly shall include 70/25 transfornmer with tap
settings at 15, 7.5, 3.8, 1.9, 1.0, and 0.5 watts.

2.2. 4 Equi pnent Cabi nets

Equi pnent cabi nets shall be constructed of 14 gauge CRS with 11 gauge CRS
corner caster gussets, and 2 pairs of 14 gauge CRS adjustable nounting
rails, zinc plated and punched 7 mmon El A spacing. Cabinet depth shall be
25 inches, vertical space shall be 77.125 inches with nounting rails as
required for all equiprment installed. Franme shall be finished in black
Base shall accept leg levelers. Racks shall be provided with 16 gauge CRS
perforated top panel. Rack shall contain an 18 gauge CRS |ift-off side
panel , which shall have provisions for securing. Doors shall be 16 gauge
CRS nounted in 16 gauge CRS franme. CRS doors shall include cylinder |ock,
handl e and hinge left. Horizontal and vertical trimshall be satin finish
cl ear anodi zed alumnum Single frame shall sit on leg |evelers. The
front door shall have Lexan panels (or approved equal) for equi pment

vi ewi ng wi t hout opening the door.
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2.

2.

3 | DENTI FI CATI ON LABELS
3.1 Equi pnent

Label s shall be | aninated plastic with black background and engraved white
lettering in accordance with Section 16003, "CGeneral Electrica

Provi sions". Permanently attach identification |labels to front of

el ectrical apparatus using sheet netal screws.

.3.2 Cabl es

Cabl e | abel s shall be a polynide coated nylon cloth with a pernanent
acrylic pressure sensitive adhesive and a topcoat suitable for |aser or
wite-on printing. Material shall offer solvent and snmudge resistance.

PART 3 EXECUTI ON

3.

1 QUALI FI CATI ONS

The installer shall be a conpany specializing in installing products
specified in this section

.2 EXAM NATI ON

The COTR shall examine conditions, with the Installer present, for
conpliance with requirements and other conditions affecting the performance
of the Paging and Area Warni ng system worKk.

Do not proceed until unsatisfactory conditions have been corrected.

.3 LAYOUT

Contract drawi ngs indicate extent and general arrangenment of systens and
equi pnent .

Submit all requests for changes in |ayout due to structural features,
equi pnent | ocation, and simlar conditions to the Contracting Oficer

.4 | NSTALLATI ON

4.1 Cener al

Conply with National Electrical Code and regul ations of |ocal agencies
havi ng jurisdiction.

Install all equipnment/conponents in accordance with manufacturer's
i nstructions.

Provi de raceway system under provisions of Section 16145, "Standard Wring
Systens" of specification

Ventilation and Cooling: Central paging equipnent shall be installed in an
environnental ly controll ed communications area. Install amplifiers in rack
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to provi de adequate ventilation air flow over top and bottom of each
anplifier.

.4.2 Cabl e

Install in conduits or through conduit sleeves as shown on draw ngs.
Install fire seal in conduit sleeves through walls after cables are
i nstall ed.

Install all horizontal distribution plenumcable between comunications

room and speaker assenblies above drop tile ceiling spaces conformng to
pl ans and specifications. Provide cable supports as required to prevent
cable fromlying on suspended ceiling, lighting, piping or ductwork.

Make term nations in an organi zed workmanl i ke manner by trai ned and
qual i fied personnel. Term nate conductors with crinp type ring |ugs.
Term nate shields with shield ferrules and shield rings.

On projects where audi o equi pnment is not provided in the construction
contract, neatly coil the cable with appropriate | abeling in the equi pment
cabinet for future termnation. Route |ow |level lines (m crophone |ines
and | ow signel level lines) a mninmmof 12-in.305-mmaway from 70 volt
speaker |ines and power |ines.

. 4.3 Audi o Equi pnent

Install all racks, cabinets, audio equi pment, speakers, horns and all other
system specific equi pment in accordance with plans and specifications.
Securely nount to wall. There shall be no nore than ten (10)speakers on a
single zone circuit.

Label all equipnent with proper name and desi gnation
.5 GROUNDI NG

Provi de equi pnent groundi ng connections on pagi ng and area warni ng system
as indicated. Tighten connections to assure pernmanent and effective
grounds.

Ground equi pnent, conductor, and cable shields to elimnate shock hazard
and to nminimze to the greatest extent possible, ground | oops, commopn node
returns, noise pickup, cross talk, and other inpairnents. Provide

el ectrical service ground at nmmin equi pnment | ocations. Masure, record,
and report ground resistance.

.6 FI ELD QUALI TY CONTROL AND TESTI NG

Manuf acturer's Field Services: Provide services of a factory-authorized
service representative to supervise the field assenbly and connection of
conponents and the pre-testing, testing, and adjustnent of the system
Pre-testing: Upon conpleting installation of the system align, adjust,

and bal ance the system and perform conplete pre-testing. Determ ne through
pre-testing, the confornmance of the systemto the requirenents of the
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Drawi ngs and Specifications. Correct deficiencies that are observed in
pre-testing. Replace malfunctioning or danmaged itenms with new, and retest
until materials satisfactory performand conditions are achieved.

Testing: Upon conpletion of pre-testing, notify the Contracting Officer a
m ni mum of 10 days in advance of acceptance test performance. Schedul e and
conduct tests in his presence. Provide a witten record of test results.

Qperational Test: Performan operational systemtest to verify conformance
of systemto these Specifications. Performtests that include originating
program and page material at mcrophone outlets, all preanplifier program

i nputs, and all other inputs. GCbserve sound reproduction for proper volune
| evel s and freedom from noi se.

Acoustic Coverage Test: Feed pink noise into the systemusing octaves
centered at 4,000 and 500 hertz. Use a sound |level meter with octave band
filters to neasure the level at five locations in each zone. For spaces

wi th seated audi ences, the maxi mum pernissible variation in level is plus
or mnus 2 dB and the | evels between |ocations in the same zone and between
| ocations in adjacent zones nust not vary nore than plus or nmnus 3 dB

I nspection: Mke observations to verify that units and controls are
properly | abeled, and interconnecting wires and termnals are identified.
Provide a list of final tap settings of speaker line matching transforners.

Retesting: Rectify deficiencies indicated by tests and conpletely retest
work affected by such deficiencies at Contractor's expense. Verify by the
systemtest that the total systemnmeets the Specification and conplies with
applicabl e standards. Provide a witten record of all retest results.

Cabl e Tests:
After the system has been conpletely installed, the contractor shal
renove each main 70V Iine shield one at a tine fromthe single ground
poi nt and neasure shield to ground resistance with a digital ohm neter
and show a resi stance of 10,000 ohns or greater. Record each readi ng on
a data sheet and return the conpleted data sheet to the NASA contract
engi neer.

After the system has been conpletely installed, the contractor shal
renove each 70V line, tip and ring, one at a tine fromthe power
anplifier and neasure each conductor's resistance to ground with a
digital ohm neter and show a resi stance of 10,000 ohns or greater
Record each reading on a data sheet and return the conpl eted data sheet
to the NASA contract engi neer

After the system has been conpletely installed, the contractor shal
renove each 70V line, tip and ring, one at a tine fromthe power
anplifier and neasure the inpedance between tip and ring with a 70V
line inpedance bridge, TOA nodel ZM 104 or equal, and show an i npedance
greater than the anplifier capability.

200 watt amplifiers = Greater than 25 ohns total |oad

150 watt anplifiers = Greater than 33.3 ohns total |oad

Record each reading on a data sheet and return the conpl eted data sheet
to the NASA Contracting Oficer
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3.7 LABELI NG
3.7.1 Cabi nets and Racks

Identify apparatus by specified nane; for exanple "P/ AW System Rack No. 1".
3.7.2 Term nal Strips

Letter and nunber on each termnal, for exanple "Cl" through "C60", in
sequence, top to bottom

3.7.3 Speaker Attenuators

Letter and nunber each attenuator to identify associ ated speaker strings.
3.7. 4 Cabl i ng

Al'l cables shall be |abeled at each end with the zone or room nunber.
3.8 CLEANI NG AND PROTECTI ON

Prior to final acceptance, clean system conponents and protect form danage
and deterioration.

-- End of Section --

SECTI ON 16801 Page 12



